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Sir: 



1 . I, Jay Short, am an expert in the field of molecular biology and enzyme 



development and was an expert at the time of the invention. I am a co-inventor with Eric J. 
Mathur, Edd Lee and Edward Bylina of the above-referenced patent application. I am presently 
employed as CEO and as a research scientist at Diversa Corporation, San Diego, CA, assignee of 
the above-referenced patent application. My resume is attached as documentation of my 
credentials. 



such as phosphatases were conventional and routine in the art at the time of the invention. 
Procedures for identifying polypeptides having phosphatase activity were conventional and 
routine in the art at the time of the invention. For example, an exemplary assay for identifying 
polypeptides having phosphatase activity is described in the paragraph spanning pages 39 and 40 
of the WO 97/48416 specification. One of ordinary skill in the art using the teaching of the 
specification could have made and expressed nucleic acids having a percent sequence identity to 
an exemplary nucleic acid, or, which hybridized under defined conditions to an exemplary 



2. I declare that procedures for identifying nucleic acids that encode enzymes 
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nucleic acid, and using routine screening could have determined with predicable positive results 
which of those nucleic acids encoded a polypeptide having phosphatase activity, or, which of 
those nucleic acids identified a phosphatase encoding sequence. Thus, using the teaching of the 
specification one of ordinary skill in the art would be able to ascertain the scope of the claimed 
genus of phosphatases and phosphatase-encoding nucleic acids with reasonable clarity and 
recognize that Applicants' were in possession of the claimed invention at the time of filing. 

3. I declare that procedures for modifying and expressing nucleic acids were 
conventional and routine in the art at the time of the invention. Procedures for determining the 
activity of the expressed modified nucleic acids and determining if the nucleic acids expressed a 
polypeptide with phosphatase activity were conventional and routine in the art at the time of the 
invention. Procedures for determining sequence identity to an exemplary nucleic acid or whether 
a nucleic acid hybridized to a target nucleic acid under defined conditions were routine in the art 
at the time of the invention. Procedures for expressing and screening for phosphatase activity 
were conventional and routine in the art at the time of the invention. 

4. I declare that one of ordinary skill in the art using the teaching of the 
specification would have been able to make and use the genus of compositions of the invention, 
including a genus of phosphatase-encoding or phosphatase-identifying nucleic acids having at 
least 70% sequence identity to the exemplary nucleic acid, or phosphatase-encoding or 
phosphatase-identifying nucleic acids that hybridize under defined hybridization conditions to 
the exemplary nucleic acid, without undue experimentation. It was considered routine by one 
skilled in the art at the time of the invention to screen for multiple substitutions or modifications 
of a nucleic acid or a polypeptide for functional variations, including screening for a genus of 
phosphatase-encoding nucleic acids or a genus of phosphatases. It was considered routine by 
one skilled in the art at the time of the invention to screen for subsequences of nucleic acids that 
can identify or encode phosphatases or enzymatically active fragments. It was considered 
routine by one skilled in the art at the time of the invention to screen for subsequences of nucleic 
acids that can identify by hybridization a phosphatase-encoding nucleic acid. For example, high 
through-put methods for screening for enzyme activity, such as phosphatase activity, were well 
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known in the art. While the numbers of samples needed to be screened may have been high, the 
screening procedures were routine and successful results (e.g., finding a genus of nucleic acids 
encoding phosphatases) predictable. At the time of the invention it would have been considered 
routine by one skilled in the art to generate and screen multiple substitutions or multiple 
modifications in an exemplary nucleic acid sequence and predictably generate a genus of 
phosphatase-encoding nucleic acids or a genus of phosphatases, including a genus of 
phosphatase-encoding or phosphatase-identifying nucleic acids having at least 70% sequence 
identity to the exemplary nucleic acid. 

5. I declare that it would not have been necessary for the skilled artisan to 
understand which regions of the phosphatase-encoding or phosphatase-identifying nucleic acid 
or phosphatase structure could be modified without loss of functional activity. It would not have 
been necessary for the skilled artisan to understand which specific regions of phosphatase 
sequence or structure needed to be modified without affecting function or activity to routinely 
generate the claimed genus of phosphatase-encoding or phosphatase-identifying nucleic acids. 
Methods for sequence modifications were sufficiently comprehensive, routine and predictable at 
the time of the invention to predictably generate phosphatase-encoding or phosphatase- 
identifying sequences without need of knowing which specific regions of phosphatase sequence 
or structure affected phosphatase function or activity. Methods known at the time of the 
invention for modifying nucleic acid sequences in combination with high through-put enzyme 
activity screening known at the time of the invention, made methods that require previous 
knowledge of protein structure, including secondary or tertiary structure, active site sequences^ 
and the like obsolete and unnecessary. At the time of the invention, high through-put in vivo 
(e.g., whole cell) nucleic acid expression and enzyme activity screening protocols were well 
known in the art. The specification sets forth an exemplary phosphatase screening assay to 
determine if a nucleic acid or polypeptide is within the scope of the claimed genus, inter alia, in 
the paragraph spanning pages 39 and 40 of the WO 97/48416 specification. Thus, using methods 
known in the art at the time of the invention it would not have been necessary to understand 
which specific regions of phosphatase structure needed to be modified to generate a genus of 
nucleic acids or polypeptides for practicing the invention without undue experimentation. The 
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specification presented to the skilled artisan a rational and predictable scheme for making the 
genus of phosphatase-encoding and phosphatase-identifying sequences, including a rational and 
predictable scheme for modifying any nucleic acid residue of the exemplary nucleic acid with an 
expectation of obtaining the desired function. Accordingly, the specification provided sufficient 
guidance to one of ordinary skill in the art to make and use the claimed genus of nucleic acids or 
polypeptides to practice the invention. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made y/iih the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Respectfully submitted 
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18. Alting-Mees, M., and Short, J.M. (1989) pBluescript II: Gene Mapping Vectors. Nucleic Acids Res., 17:9494. 

19. Shopes, B., Alting-Mees, M., Amber, J.R., Ardourel, D., Callahan, M., Detrick, J., Hay, B.N., Hogrefe, H.H., Greener, 

A. , Gross, E.A., Kubitz, M.M., Mullinax, R.L., Wilson, C, Short, J.M., and Sorge, J.A. (1990) Bacteriophage Immuno- 
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23. Kretz, P., Kohler, S. f and Short, J.M. (1990) The Effect of E. coli Minute 98 Locus on DNA Containing Eukaryotic 
Modifications. Strategies in Mol. Biol. t 3:21-22. 
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Exhibit A 



Pairwise Alignment 
Sequence 1: Fig.llA 5393670 
Sequence 2: SEQIDNOl 09/888,224 
Optimal Global aligment 
Alignment score: -1036 

Identities: 0.34 




a copy 



Fig.llA 5393670 1 - x 

SBQIDKOl 09/888,_224 l atgataaacgttgcaacgggagaggagaccccaatacacctctttggagtcaactggttc 60 

Fig.llA 5393670 ' 1 _ x 

SHQIDKOl 09/888,224 61 ggctttgagacaccgaactacgttgttcacggcctatggagtaggaactgggaggacatg 120 

Fig.llA 5393670 1 - l 

SKQIDMOl 09/888,224 121 ctcctccagatcaagagccttggcttcaatgcgataaggcttcccttctgtacccagtca 180 

Fig.llA 5393670 1 1 

SBQIDKOl 09/888,224 181 gtaaaaccggggacgatgccaacggcgattgactacgccaagaacccagacctccagggt 240 

Fig.llA 5393670 1 x 

SBQIDKOl 09/888,224 241 cttgacagcgtccagataatggagaaaataatcaagaaggctggagacctgggcatattc 300 

Fig.llA 5393670 1 IH D H I T H 0 1 ■ * I i ffl 29 

SBQIDKOl 09/888,224 301 gtgctcc|c|ac|ac|a|aga|t|ggB^aactt|ata|aac^^tg||ac|c|gB 360 

Fig.llA 5393670 30 ^-<#T-HcBc|4--H BBCC- - -|-|lf -He- -flcBlfGC- 72 

SBQIDKOl 09/888,224 361 a|Mttcflc y^^ BaltaB|aaacaBWlqttqalQiclcma a gi r WU^ a o 420 

Fig.llA 5393670 72 | | f I M -|- -M- -|- ■ |« - - A 102 

SBQIDKOl 09/888,224 421 ta|tg|aaLfcttItcggc^g|:|t|aa|aacla|ccc|a^t|a|gHHcacct 480 



Fig.llA 5393670 103 |-| |- -|C- -|-Bc- ■ -nABl|AC-lA- -Cll«3T |~||ac 135 

SBQIDKOl 09/888.224 481 ll'|ll'|p»T711TBi'H'l I I # II || B| J |n fjy 540 

Fig.llA 5393670 136 ■ ; #H-| G D G fl SC |" T fl CCC«A--|AB*<l-nCC-- 176 

SBQIDKOl 09/888,224 541 ^ctggc|g|t|a|aBa|ag|aag^aattctggBttg|c|a|aa|gBtata 600 



Fig.llA 5393670 176 - - - -McifC- - | - -Blf-HulluKcHAC- I 1 Ia- - - - AflS 214 

SBQIDKOl 09/888,224 601 tttg!Hfcg|aaccc|gttcBc|cBcfcaHag&tagfta|aIgtggg JcH 660 



Fig.llA 5393670 215 - -BcfflCAC»rC-|A| BcgI cI-Ma ]--- 244 

^g<flg^fegg^aa|c|ttatgggtgtta^a|taccca|tia|cctgcc|ac 



SBQIDKOl 09/888,224 661 ^gcflgH3g9» a£ # : lttatgggtgttaHaa|taccca|t|a|cctgccIagg 720 

Fig.llA 5393670 244 -Mc-- Jc---lfl|----| ■-— ■ 1 bH 3 C 267 

SBQIDKOl 09/888,224 721 gB^9tt#:tta|a|cccc|aagttta|ggtt|agaagtttacHHw:cctacttt 780 

Fig.llA 5393670 268 tM*3- M-WM "*-Bctl|AT|G|----BQ--| 298 

SBQIDKOl 09/888,224 781 ^c^gtgaggg|t|cccc|aHcctcccc9a^aKl^aHcttc|cta| 840 

Fig.llA 5393670 299 ■CG-A| I-|— 1-1 Wc |CC-|-C| WCTC BBaH B 329 

SBQIDKOl 09/888,224 841 ■aaag|t|g|tct|g|ttacc|tgttgttataggt|agt|:g|aB^agt|KI4l 90° 

Fig.llA 5393670 330 (H cHcC---^HCA---lflHcfl| ifl «Bg|ccS3| 367 

SBQIDKOl 09/888,224 901 gBgfrcccg^gatg^^tggcaBBa^caatagfl^ggatgB^g|a| 960 

Fig.llA 5393670 368 fc-- -fMfcf3G- - -»■- - - WAlCGlfr- - - -frcl- -| Hcttl-I 406 

SBQIDKOl 09/888,224 961 laatt^HalttcttMtggBtfcaalccaaaJagfegfeacacHtglaltl 1020 

Fig.llA 5393670 407 ■CCT-|-HCT--| 1 cfl-T|- - gMQ T GfTC« I | 446 

SBQIDKOl 09/888,224 1021 KaagfatBrggacfacaatltg^glacal^BaaclacHalglg^B^g 1080 

Fig.llA 5393670 446 -Skflj lA^HoCT^-GSlflSA^H-HAHltlttr^-TH 1- 487 

SBQIDKOl 09/888,224 1081 gBa^gtt|tB^ac|ccaBg|ccf^|t^|a|ga|aa^caacaacaa|c 1140 

Fig.llA 5393670 487 -Hi -G0G---G|--g| G|--BCKS Bg£t 510 

SBQIDKOl 09/888,224 1141 aca^^caacgaccacaacgac|acaac|tcc|ctcca^gBca|acccagac|c|g 1200 



Fig.llA 5393670 510 -VlflH-TGlflHAGfl- -TG^HgI-gI- -flHoGGGflQ |C 1A---HH 549 

SBQIDKOl 09/888,224 1201 alc^^cta^^alctacWalcciccfcMaccalaaetcet JaaatalcateW 1260 



Fig.llA 5393670 L S49 Ha-iM |ABG|CGfrGnA«cgJ|- - -Mg- - -| |cflcfi 584 

SBQIDMOl 09/888,224 1261 ttt^aat|gtg^gttct4cBa|ta|ct|c|gBgagBaacc|gcgtg|aflt| 1320 



Fig.llA 5393670 585 AC Reg |- -|l«Mfcc«3flHB- ACAg- -HB -a|- -BdcC 628 

: a0t^Qg|aa|cmHtg| -qbJcc 



SSQIDNOl 09/888,224 1321 g ^ a B^m^ a rBB^nB-|BB^^'iljn-t-r^l|rrr|t J|jBjr 1379 

Fig.llA 5393670 629 I B 1a- ~I-Al-HAlc9A^HGGlcnCT-|^HcAlcflC3ABGGl-Tfl 671 

SKQIDNOl 09/888,224 1380 fcttaaaa^gaa|cgc|ac|aflg|a|cHac|tftgg|HgglgHcgJttIca| 1439 



Fig.llA 5393670 672 TtflG BJfcBACTCGl- -Bg A- -Cftr--l-l|C I- 707 

SBQIDMOl 09/888,224 1440 ^^^^CC^p^tq^^^J^c^^^^f^^^fj^q^t.^. 149! 



Fig.llA 5393670 708 | T»- J-MWlft-McGjcH-GBcflGf - - -| --BTCfl-| § 741 



SSQIDNOl 09/888,224 1500 |aaggtta|aa|cHg|a^t|a^tBaj%aa|tataac^aUcatacc| 1559 

Fig.llA 5393670 742 C--B lfcBBr?aftJftflAlfl H-gI rJ— a ■-Mia A 7 79 

SBQIDMOl 09/888,224 1560 9ga|Itcata||a|^cB^Ht|gg^aac^c|aata a acnJclgBct t cgt 1619 



Fig.llA 5393670 780 KB *| | |cf BccH-HH-flB |-BB-D--813 

SKQIDNOl 09/888,224 1620 ^c|ga|aa|g|tctccca^t|c|g||t|^acacaaa|taftH9a 1679 



Fig.llA 5393670 814 HAtI aB— IagHJ-I- -■— HcGGI 849 

SSQIDNOl 09/888,224 1680 aBtBcccgggaaa^tHgc|tttgagg^gg|tcBUgg|tgcHacal 1739 

Fig.llA 5393670 850 BAC- -HJ-Tf - -MCTCHJ C|-|C-cMgAGCABa<4cg|aBta|cA 897 

SKQIDNOl 09/888,224 1740 Btgag^clagB^gg^ctacglgltaalgfrcag^alatHtgK 1799 

Fig.llA 5393670 898 GClA.- -AAl-HJoiflJI-l-TCCHBasflcHGlCCGlCGl B^'l |c- 943 

SBQIDMOl 09/888,224 1800 ct|tcctg|gBaB^gggHt^B^ttEt|ttcBta|tcgtEa 1859 



Fig.llA 5393670 943 I .-M - -I M B^B^M' I' -|-BJrAC-Bc| 977 

SSQIDNOl 09/888,224 1860 tgga|ggct^aac|a|a|ttttgagHctaBa|gt|alagIgg|t^gatHal 191S 



Fig.llA 5393670 978 I I- -»TCHBc|- - - -|TGGgM-BJ-|c Ha--| 1005 

SBQIDMOl 09/888,224 1920 |ttcttcac|tt|aa^Htaag|actaBcBt|agaggttg|ttc|actacac 1979 

Fig.llA 5393670 . 1005 HscfloC aBq I-gBBtGT-I- -■JfclTTGflHGHABAO 1047 

SBQIDMOl 09/888,224 1980 caaatt^a|aaatagt^caa<^c^^cgg|gg|B^ac^BwH ct 2039 

SBQIDMOl 09/888,224 2040 gatHJg|a|ttcgg JJJ^ 2099 

Fig.llA 5393670 ' 1086 C I B*§AGC-Bc- ---GBf3CA| BBrCC|AC|- - - - 1118 

SKQIDNOl 09/888,224 2100 agtgga|gtaagg|g|c|cttg^agtacBttc^cctggc|Hgga|ca|tggc 2159 

Fig.llA 5393670 1119 TCB BB - |A 1— -| | id- W X138 

SBQIDMOl 09/888,224 2160 caHgaggaH^tgag|gttctcgt|ggag|ggtcc|gcctcccgcttc|a|aaHB| 2219 

Fig.llA 5393670 1139 I BT OfTf «J I'M! 1 W 1 " III "I II II "85 

SBQIDMOl 09/888,224 2220 |t|^gflHtaHcaaccacaaJc^Hgc|a^ceact^ac|ac^gB 2279 



Fig.llA 5393670 1186 [ill [111 Ml I II B^^"WBfr^rBIr|r|-ri| 1239 

SBQIDMOl 09/888,224 2280 ||| l| 1 1| ffj 11 ! ' '■ 'I 1 I 'MM I 'I ■ 'H | | ' | | | .jfljl Ml 2339 

Fig.llA 5393670 1240 m&WGdBa-M&dMmCTTCdmciMamrTcMzrr.czWm-TrirBmrSr, 1297 

SBQIDMOl 09/888,224 2340 BagltcBMclcqBWBfcqqacBtoBBBfac 2399 



Fig.llA 5393670 1298 |A§ra----Cf -|-|3G-BJl|CH-B4-cfl-BTCB 1- B-B-fl cl |CT 1340 

:c^^a|t|ctB9Bc|aa|g|ta 



SBQIDMOl 09/888,224 2400 |g|aaaccca|a|t|:taH^ JaJccBtBaaBt|ctHgBcBaalg|ta 2459 
Fig.llA 5393670 1341 B^cfc 4-Bc#M^BB^-|AC|aB- -BMHHPflB- ~ -B& 1390 



SKQIDN01 09/888,224 2460 ^cgfgafgJ^lafafcltgBBjI^^^cDn^^SsEBfega^ 2519 

Pig.llA 5393670 1391 AGCGBtGACT 1400 

SKQIDNOl 09/888,224' 2520 tatajgatga 2529 
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1 MINVATGEETPIHLFGVNWFGFETPNYWHGLWSRNWEDMLLQIKSLGFNAIRLPFCTQS 60 



61 VKPGTMPTAIDYAKNPDLQGLDSVQIMEKIIKKAGDLGIFVLLDYHRIGCNFIEPfWYTD 120 

16 CXXDHGXX - xfexXXXXL VXXXP - X - |XPX - V - XXXT*OCXX - XXXXXXKLXXXYKX - X Y 68 
121 SFSEQDYINT§VEVAQRFGKYWNVIg|dLKNEPHSSS|^ 180 

69 X-XSXGVXXX-XQXXlRXfc-XDW-X-feRWMHDXXX-X^ 116 
181 miAAERIGRAILEVA§QW|lFVEGTQ^PEIDG 240 

117 XH-XXX-X-X-X--XlEX-XXX--XX-XX--XXCFIX-jx|XXXXX-X AXXlVXDX 158 

241 dkvvyspqvygsevyJqpyfdpgegfpdnlpeiwyhhj^yJk^ 300 

159 RAXXSXXBxxfc~Y--MPSXXSGXXi-fcvXX|X^ 211 
3 01 GGDPRDV^<^IIDWMIQNKFCDFFflw|w^^ 360 

212 XG-xlAXASTXDLSXS- - -X-lX XXXXXXXgA- -XA X|XS Q XW|xx[G A- -X-X-| 256 

3 61 DSCSJNATAPSVPTTTTTTST^TTTTTTTSTPT 420 

256 -XXXX-XTAGANl-I-X-AAXHxxBPVfcXXX-XXXSra-XXXXXXSHlG 309 
421 FEIVNVLPTSSQ§E§TSVEVvHgtJ^Oc|rLGSS 480 

310 SW-X|QLXXXX-NXXXXX-XX-XXXlARPXiC-X-XSX-XXX-lA 358 
481 DCTpJhWNRQHKDGDKERGAQG YKPJEHQhJs EV * HNG I PGGH I JrJaJgQP ANKRS ELR 540 

359 ftCXXX - - IPXlxlX - - x!xXQD| - - - HHHX - XXX VXX - HGQXlXXlSX - XXXCEHHP QVP 408 
541 |pDKGLp|sE§lf*HKv|ARia^ 600 

409 AXNXR§XXP|AQPGXX1x-X-X-S-XV--X^PXXXIiXAX--XI^ 456 
601 LS CGl]QGA|sHR* CSgNRRWKACKPD F * AI^RHSGCRMEVLHLQJN * E LflRLRGCVRLH 660 

456 --QSxXW-XA|xx|HI*QQPfcXX-XXX-I^ 504 
661 QIH|NS*QLp|rw|ph|pLPd|pGIR 720 

505 SX-BX-X- -XX-X PXlXXXWX- -XS|lRWGDI(*CYELDCAPAP|CVQHDXFRX- 552 

721 H*G§HESSRRRGPASRFHNf IADDYFNHNP§AHYHYYD§DFNHH^^^ 780 

553 YTEXARlUlAH^ARRXHlGQX-XXXlwXTXXVXX 610 
781 * AQVPgJwAV^GPN * QgJrRKPRVIjJrNKP VEHTER * KLfRDDLQLEgRGS P LR PGgG * 840 

611 SVD 613 
841 YMM 843 




Example 14: Product by Function 

Specification: The specification exemplifies a protein isolated from liver 
that catalyzes the reaction of A - ► B. The isolated protein was sequenced 
and was determined to have the sequence as set forth in SEQ ID NO: 3. The 
specification also contemplates but does not exemplify variants of the 
protein wherein the variant can have any or all of the following: 
substitutions, deletions, insertions and additions. The specification indicates 
that procedures for making proteins with substitutions, deletions, insertions 
and additions is routine in the art and provides an assay for detecting the 
catalytic activity of the protein. 

Claim: 

A protein having SEQ ID NO: 3 and variants thereof that are at least 95% 
identical to SEQ ID NO: 3 and catalyze the reaction of A B. 

Analysis: 

A review of the full content of the specification indicates that a 
protein having SEQ ID NO: 3 or variants having 95% identity to SEQ ID 
NO: 3 and having catalytic activity are essential to the operation of the 
claimed invention. The procedures for making variants of SEQ ID NO: 3 
are conventional in the art and an assay is described which will identify 
other proteins having the claimed catalytic activity. Moreover, procedures 
for making variants of SEQ ID NO: 3 which have 95% identity to SEQ ID 
NO: 3 and retain its activity are conventional in the art. 
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A review of the claim indicates that variants of SEQ ID NO: 3 include 
but are not limited to those variants of SEQ ID NO: 3 with substitutions, 
deletions, insertions and additions; but all variants must possess the specified 
catalytic activity and must have at least 95% identity to the SEQ ID NO: 3. 
Additionally, the claim is drawn to a protein which comprises SEQ ID NO: 
3 or a variant thereof that has 95% identity to SEQ ID NO: 3. In other 
words, the protein claimed may be larger than SEQ ID NO: 3 or its variant 
with 95% identity to SEQ ID NO: 3. It should be noted that "having" is 
open language, equivalent to "comprising". 

The claim has two different generic embodiments, the first being a 
protein which comprises SEQ ID NO: 3 and the second being variants of 
SEQ ID NO: 3. There is a single species disclosed, that species being SEQ 
ID NO: 3. 

A search of the prior art indicates that SEQ ID NO : 3 is novel and 
unobvious. 

There is actual reduction to practice of the single disclosed species. 
The specification indicates that the genus of proteins that must be variants of 
SEQ ID NO: 3 does not have substantial variation since all of the variants 
must possess the specified catalytic activity and must have at least 95% 
identity to the reference sequence, SEQ ID NO: 3. The single species 
disclosed is representative of the genus because all members have at least 
95% structural identity with the reference compound and because of the 
presence of an assay which applicant provided for identifying all of the at 
least 95% identical variants of SEQ ID NO: 3 which are capable of the 
specified catalytic activity. One of skill in the art would conclude that 
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applicant was in possession of the necessary common attributes possessed 
by the members of the genus. 

Conclusion: The disclosure meets the requirements of 35 USC §112 first 
paragraph as providing adequate written description for the claimed 
invention. 
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